An unnatural hydrophobic base, 4-propynylpyrrole-2-carbaldehyde, as an efficient pairing partner of 9-methylimidazo[(4,5)-b]pyridine.
To develop unnatural base pairs that function in replication, we designed 4-propynylpyrrole-2-carbaldehyde (designated as Pa') and synthesized the nucleoside derivatives of Pa'. The base pairing of Pa' with the partner, 9-methylimidazo[(4,5)-b]pyridine (Q), was compared to that of pyrrole-2-carbaldehyde (Pa), which was previously developed as a specific pairing partner of Q. The thermal stability of a DNA duplex containing the Q-Pa' pair and the incorporation efficiency of the Pa' substrate (dPa'TP) into DNA opposite Q by the Klenow fragment of Escherichia coli DNA polymerase I were improved, in comparison with those of the Q-Pa pair. These improvements result from the increased hydrophobicity and stacking stability of Pa' by the introduction of the propynyl group to Pa, providing valuable information for the further development of unnatural base pairs toward the expansion of the genetic alphabet.